Effects of 2-Octynyladenosine (YT-146) on Mitochondrial Function in Ischemic/Reperfused Rat Hearts.
This study investigated the effects of an adenosine receptor agonist, 2-octynyladenosine (YT-146), on mitochondrial function in ischemic and ischemic/reperfused hearts. Isolated rat hearts were perfused in the Langendorff manner with a constant flow rate, and exposed to 30 min of ischemia followed by 60 min of reperfusion. Preischemic treatment with YT-146 significantly improved postischemic recovery of left ventricular developed pressure. The high-energy phosphate content in reperfused hearts treated with YT-146 was also more greatly restored than in untreated hearts. YT-146 treatment attenuated the Na(+) content of a mitochondria-enriched fraction, but not the myocardial Na(+) content, at the end of ischemia. These results suggest that preischemic YT-146 treatment preserves the energy-producing ability of mitochondria during ischemia in the Na(+)-accumulated myocardium. YT-146 also attenuated both the sodium lactate-induced decrease in mitochondrial energy-producing ability and the increase in mitochondrial Na(+) concentration in the myocardial skinned fibers. YT-146 may attenuate Na(+) influx to myocardial mitochondria in ischemic cardiac cells, resulting in both preservation of the ability of mitochondria to produce energy and enhancement of the contractile recovery in reperfused hearts. Our findings suggest that the cardioprotective effects of YT-146 against ischemia/reperfusion injury are at least partially due to the preservation of mitochondrial function in the ischemic myocardium.